INTRODUCTION
This paper reports the first results of a program to determine the nuclear spins, magnetic moments, and quadrupole moments of some of the available radioactive halogens by the method of atomic beams. These quantities are of interest because an extension of measurements in a region of the periodic table where collective effects are not expected to dominate will serve to broaden the experimental basis of the single -particle shell model and lead to further tests of the model itself. In addition to the results of spin determinations of three iodine nuclei, this paper contains a description of an atomic -beam apparatus that appears particularly suited to the study of radioactive substances.
METHOD
The method used, an atomic-beam "flop-in" type of experiment, was first proposed by Zacharias arrows; they will be referred to as (+)and(-) transitions respectively.
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·~ A measurement of the frequencies of either or both of these transitions in the linear Zeeman region is sufficient to determine the spin. If gF is the g factor \..· of the particular F level in which a transition is observed at frequency vX {where X is the isotope) in a magnetic field H, we have
where !J-0 is the Bohr magneton and h is Planck's constant. For a P 3 / 2 electronic state the g factors are
2!+9
.Equations (l) and {2 
and it is necessary only to search for a signal due to the isotope of unknown spin at the discrete frequencies determined by Eq. (4). Once a signal has been observed, a resonance is traced out for both transitions at a number of different fields to establish the spin unequivocally. The particular isotope involved is identified by its decay half life. Measurements of the two transition.
frequencies at high field where electronic and nuclear moments are partially d'ecoupled are necessary to determine the magnetic and quadrupole interaction constants; the exact procedure adopted will be more fully discussed in subsequent papers. The present mode of construction has certain mechanical advantages:
(1) apparatus line-up is easily performed, (2) a change from a "flop-out" to a "flop-in" system can be simply achieved by reversing the B magnet, (3) the length of the C field can be readily changed, and different rf loops incorporated, The discharge tube is driven by an rf oscillator at 450 kc and is mounted on a movable plate as part of the oven can E; it is shown in Fig. 3 together with a regulating circuit that has been found particularly useful. The tube is quartz, and good capacitative coupling between the electrodes and discharge is achieved by painting the surface under the electrodes and in the neighborhood of the slit with Pquadag. The latter step was found to be essential to obtain an efficient discharge. The disso,ciation efficiency of this discharge Iodine -123 and Iodine -124, Figure 6 shows the results of a spin search on cyclotron-produced iodine at a field of 11.97 gauss, Strong peaks will be noted at frequencies corresponding to (+)and(-) transitions in a spin 5/2 isotope, and a smaller (+)peak indicating the presence of an isotope with spin 2, The decay of a direct-beam button (Fig. 7) shows the presence of two components
with half-lives of 15 hrs and 5 days respectively, and on the basis of the pub-1 , h d h. lf n· 10, 11, 12, 13,14 .. 
